would be sufficient to put the troops opposed to them temporarily out of action: they were not used primarily with the idea of killing or of creating serious casualties. Though they had some value as harassing agents, the number of men who became actual casualties was small, and such casualties were as a rule fit for duty again in a very short time; there were no deaths.
It is evident that the problem that confronts the medical officer when he is called upon to treat gas casualties in modern warfare differs greatly according to the character and the mode of action of the particular gas to which the casualty has been exposed. In the case of the acute lung irritant gases his immediate and most difficult task may be to tide the patient over the acute stage of pulmonary cedema during the first forty-eight hours: once the critical stage is passed recovery may be uneventful, though slow, without any grave complications. In the case of mustard gas, when death is mainly caused a day or two after exposure to the gas owing to bacterial infection of the damaged bronchial tubes with consequent bronchopneumonia, the mortality is low, and the medical officer has to cope with very large numbers of casualties, affected with lesions of varying severity of the eyes, skin, or respiratory passages, whose ultimate recovery is in the majority of cases certain. The main problem in a case like this is, at least from the military point of view, to cure such casualties and to render them fit for duty again in as short a time as possible, for the number of casualties caused may well be sufficient seriously to affect the man power of the fighting force. A somewhat similar problem has to be faced in the case of the simple irritant gases, e.g., lachrymators and chlor-arsines, where correct and rapid diagnosis and a due appreciation of the mildness of the case may be a matter of some difficulty at an early stage. The correct lines of treatment with a view to avoiding unnecessary wastage of the fighting strength can only be learnt by experience, but as information gradually accumulated during the war successive improvements of treatment led to a marked curtailment of the period of convalescence.
Dr. J. W. MCNEE.
During the war, my attention was mainly focused on the pathology and, morbid anatomy of the various types of gas-poisoning, but since coming home I have been able to examine a certain number of men said \4McNee: Discusston on Gas-poisoning to be suffering from the late effects of gassing. My experience of these, however, is not nearly so great as that of Colonel Soltau or Colonel Elliott.
I will first briefly refer to the main poi,nts in the pathology of the acute cases, and try to explain what late effects might be expected to arise as a result of the lesions. I will confine my remarks to chlorine, phosgene, and " mustard gas."
In the case of chlorine, the lesions were simple, being those brought about by a pure pulmonary irritant. No lesions could be found in any part of the body apart from the respiratory tract. The main lesions were those of intense disruptive emphysema, associated with pulmonary cedema. The emphysema was extreme, as Sir Wilmot Herringham has already indicated. The only subsequent complication of importance was that during the period of convalescence a certain amount of bronchitis was commonly found. Therefore, in considering the possible late effects of chlorine, the only points requiring attention are the emphysema and the bronchitis.
With regard to phosgene, the conditions were somewhat different. And there I am in a difficulty, for I have heard no adequate explanation of some of the remote signs of phosgene poisoning with which I am familiar. I have, for instance, never been able to get a statement whether phosgene is absorbed into the body, and if so, in what way. But phosgene did certainly give rise to lesions apart from those in the lungs. In the lungs, the results produced by phosgene were, in a way, closely similar to those of chlorine, namely, intense cedema and disruptive emphysema. These, however, were seldom so severe as with chlorine. It is the remote effects of phosgene poisoning on which I wish to lay particular stress, since they are apt to be forgotten. Clinically, it was obvious to those of us who saw many cases, that phosgene had, in some way I cannot explain, a very definite effect on the heart, such as was not seen with chlorine. Sir Wilmot Herringham has stated that a certain number of cases of chlorine poisoning were definitely grey, and that these cases did badly. This is perfectly true, but among the phosgene cases there were many more who were pallid and suffered from acute circulatory failure. Moreover, it was observed that cases of phosgene poisoning might walk back a considerable distance from the line while apparently well, and then die suddenly, an event which never occurred in cases of poisoning by chlorine. Other distal lesions in phosgene poisoning also require notice. There was one in the lung, namely, that in addition to the emphysema and cedema considerable thrombossis of pulmonary capillaries was frequently encountered.. A similar capillary thrombosis was also seen, although rarely, in the capillaries of the glomeruli of the kidneys. In the brain, also, hyaline thrombi were found in the capillaries in a number of cases. This cerebral thrombosis brought about a remarkable condition, a specimen of which I have brought for exhibition. You will see a great number of small ringshaped haemorrhages scattered through the white matter of the brain. Whether such haemorrhages might occur in the brain, and the patient recover, I cannot say.
In considering what sort of symptoms might be found as late effects of phosgene poisoning, the emphysema must first be thought of. We need not think so much of bronchitis, since in the early stages the mucous maembrane of the bronchi remains intact. Other effects, chiefly cardiac, must be remembered, such as tachyeardia, breathlessness, and so on. These would be partly due to the emphysema, but partly to some action on the cardiac muscle of which we have no accurate knowledge.
Turning now to mustard gas, the pathology was entirely different from that of the other pulmonary irritants. After a latent periodgenerally about a day-and this accounts for the absence of deaths on the first day in Colonel Douglas's curve-an intense inflammatory reaction was found in the mucous membrane of the trachea and larger bronchi, resulting in that membrane becoming completely necrosed. Following that, there poured out into the lunmen of the trachea and bronchi a membranous layer of fibrin, very like the memrbrane in diphtheria, in which micro-organisms found a very suitable pabulum for their growth. The late cotditions which might be expected to arise after mustard gas poisoning are chronic bronchial troubles dependent on the remarkable injury to the bronchial walls.
I might now mention some of the actual late effects I have seen in war pensioners who have been gassed. In the North during last October, when we had a severe fog, numbers of these pensioners developed severe acute bronchitis. Most of these men had suffered from mustard gas, but some cases of phosgene and chlorine poisoning were also included. All, evidently, had permanent damage to the bronchial mucous membrane. Then there is a group of cases, which has received much attention from French writers, where a so-called " pseudotuberculosis" has developed. In such cases the main symptoms are cough and copious expectoration, but tubercle bacilli can never be demonstrated in the sputum. By the aid of skiagrams, the French writers have concluded that the condition is due to fibrosis around the lumen of the bronchi. The physical signs-modified percussion, &c.tend to confirm this view. Recently, in the out-patient department I have seen cases in pensioners in which the symptoms suggested that this condition existed, but nothing indicative of fibrosis could be found on X-ray examination. It is remarkable how such definite respiratory distress may be present in such cases with so few obvious physical signs. I understand, from conversation with Colonel Elliott, that the total number of gas casualties who have become pensioners as a result of these late effects is comparatively small. But my opinion is that most of these men will be permanent pensioners, and that their lungs will never fully recover from the effects of the damage pro-, duced by the gas.
Colonel S. L. CUMMINS.
Sir Wilmot Herringham has suggested that I should speak of the work of the Anti-Gas Defensive Organization with which I was associated in France. To deal adequately with this subject would require much more tinme than is available, and so I shall confine myself to a few points referring to the general lines of organization of an anti-gas defensive service, and which deal with principles rather than details.
As soon as the first German offensive took place, Sir Alfred Keogh. sent out Dr. Haldane and Professor Baker to discuss matters and put their special knowledge at our disposal. Both these gentlemen were of immense assistance both during the fist days and throughout all the subsequent developments of gas warfare. Sir Alfred also sent out Professor Watson, a distinguished physicist, to advise on the use of sprays, which were thought, at that time, to be likely to be of value in neutralizing gas clouds. Professor Watson, now unhappily lost, to science owing to his sad death from influenza, possessed just the qualities of deep scientific knowledge, energy, drive and determination that were wanted in the crisis with which we were confronted, and we were more than fortunate in being able to retain him for work in France.
It had been decided by the Commander-in-Chief to develop a service of offensive gas warfare under the command of Lieutenant-Colonel (now General) Foulkes, R.E. We pressed for the immediate formation of a separate defensive branch as well, and this was at once sanctioned. It fell to my lot as an officer of the staff of Sir Arthur
